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Abstract  
Between 2016 and 2020, the project Sustainable Intensification of Dairy Production 
Indonesia (SIDPI) was carried out in Lembang subdistrict in West Java, Indonesia. The aim of 
this project was to contribute to increased herd productivity and farmer incomes of 
Indonesian small-holder dairy farmers, while at the same reducing environmental impacts 
and improving resource use efficiency. This report describes results of an outcome 
evaluation of the SIDPI project to identify, describe, verify, and analyze changes brought 
about by the project, including changes in knowledge, attitude, capacity, policy and practice 
that occur at different levels. Changes were mainly observed in the primary sector (dairy 
farmers and dairy cooperative), industry (feed company), an NGO, and the local and 
international scientific community. Evidence was shown that SIDPI outcomes resulted in 
reduced environmental pollution and higher resource use efficiency of the dairy sector, and 
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1. Introduction  
The Indonesian demand for milk is increasing due to population growth, higher middle-class 
incomes, and the ambition of the Indonesian Government to substantially increase domestic 
dairy production (Wright and Meylinah, 2014). As most of the Indonesian milk production 
takes place on small-scale dairy farms on Java, the increase in demand may offer 
opportunities for Indonesian small-scale farmers to increase milk production and improve 
their incomes and livelihoods. On the other hand, the dairy sector is already causing 
significant pressure on the environment, particularly through greenhouse gas (GHG) 
emissions causing climate change and improper manure management causing pollution of 
local ecosystems. Further expansion of the sector will increase these environmental issues.  
SIDPI project 
Between 2016 and 2020, the project Sustainable Intensification of Dairy Production 
Indonesia (SIDPI) was implemented in Lembang Sub-District in West Java, as part of the 
CGIAR Research Program on Climate Change, Agriculture and Food Security (CCAFS) with 
funding support from the government of The Netherlands. The project was carried out in a 
collaboration between Wageningen Livestock Research, dairy cooperative KPSBU Lembang, 
IPB Agricultural University of Bogor, Frisian Flag Indonesia, and Trouw Nutrition Indonesia 
(TNI). The SIDPI project was aimed at developing customized solutions for Indonesian small-
holder dairy farmers, which should contribute to increased herd productivity and farmer 
incomes, while at the same reducing environmental impacts and improving resource use 
efficiency.  
The project focused on two key challenges1 of Indonesian smallholder dairy farms, namely, 
to improve feeding and feeding practices, and manure management:  
 Feeding and feeding practices in dairy farms are inadequate, which is mainly due to the 
poor availability and quality of green fodders, particularly during the dry season; the 
poor quality and high price of concentrate feeds (low in protein, energy); and poor 
feeding practices by farmers (e.g., unbalanced rations, insufficient drinking water). The 
 
1 These challenges are also common to other regions with a high livestock density in Southeast Asia.  
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poor feeding and feeding practices are limiting the productivity of cattle, which 
resembles a poor efficiency of converting available resources (i.e., forage and feed, land, 
water, and nutrients) into milk and meat. It also implies that emissions (GHG and other 
emissions) are relatively high when expressed per kg of milk output. The fact that most 
dairy farms on Java have only little land for forage production and land is often located 
far away from the cow barn is a key factor in the challenge of obtaining sufficient and 
good quality fodder, as well as recycling manure as a fertilizer.  
 Consequently, with regard to manure management, an estimated 60-90% of dairy farms 
is discharging manure into the environment (Zahra et al., 2020; De Vries and Wouters, 
2017). Some farmers apply cattle manure on land for forage production close to cow 
barns, but this practice often leads to over-fertilization (De Vries et al., 2020). The 
nutrients in discharged manure and nutrient leaching and run-off from fields are causing 
excess nutrients in ground and surface waters, potentially causing pollution of local 
ecosystems (eutrophication, acidification), and contamination of drinking water sources 
(Biagini and Lazzaroni, 2018; WHO 2016). Valuable nutrients are lost, such as phosphate, 
which is a finite resource becoming a major challenge due to global imbalances 
(MacDonald et al., 2011). Especially the overfertilization of land lead to increases in GHG 
emissions contributing to global warming.  
Dairy production contributes to global warming via methane, nitrous oxide, and carbon 
dioxide emitted from animals, manure, feed production, housing, and production of farm 
inputs2. Currently the contribution of dairy production to Indonesia’s total livestock GHG 
emissions is relatively low due to low domestic milk production (3% of total livestock 
methane emissions; BUR Indonesia, 2018). However, given the projected increases in 
domestic demand for dairy products and Indonesia’s ambition to increase domestic milk 
production from 20% to 50% of the domestic demand, GHG emissions and other 
environmental impacts of the Indonesian dairy sector are expected to increase, particularly if 
the increase in domestic production is realized by increasing the national cattle population. 
 
2 Most important sources of emissions from Indonesian dairy farms and supply chains are enteric fermentation 
(54%); cultivation, transport and processing of purchased feeds (17%); manure management (15%); and on-farm 
forage cultivation (15%; Apdini and Zahra et al., 2021; De Vries et al., 2019). 
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Outcome evaluation of SIDPI project 
In the present report outcomes of the SIDPI project are evaluated. The main purpose of this 
evaluation is to inform the client, i.e., the CGIAR Research Program on Climate Change, 
Agriculture and Food Security (CCAFS), about the contribution of the SIDPI project to 
sustainable ‘development outcomes’ in the dairy sector in Indonesia. At the start of the SIDPI 
project, outcomes were foreseen to contribute to two of the outcomes predefined by 
CCAFS’ Flagship Program 3 ‘Low-Emission Development’ (FP3 LED), namely: 
 ‘Number of low-emission plans developed that have significant (GHG) mitigation 
potential for 2030, i.e., will contribute to at least 5% GHG emissions reduction or reach 
at least 10,000 farmers’. 
 ‘Number of agricultural development initiatives where CCAFS science is used to target 
and implement interventions to increase input efficiency’. 
Most solutions developed in SIDPI for improved feeding and manure management on dairy 
farms are associated with both of these CCAFS FP3 outcomes: GHG mitigation and input 
efficiency. For example, improving feeding practices can both improve feed use efficiency 
and reduce GHG emission intensity (De Vries et al., 2019), and reducing overfertilization and 
discharging can both reduce GHG emissions and improve nutrient efficiency (De Vries et al., 
2020; De Vries et al., 2021; Zahra, 2021). More evidence of such relations is provided in the 
section on ‘Ultimate outcomes’ in Chapter 4.  
To describe the contribution of SIDPI project to the CCAFS FP3 outcomes, this outcome 
evaluation summarizes the evidence of change in social actors in the external environment 
of the SIDPI project, brought about by the project. Development outcomes are described as 
‘changes in knowledge, attitude, capacity, policy, or practice of individuals, groups, 
communities, companies, or institutions’ (Ferrer & Bernardo, 2020). The present report does 
not describe the evidence of effects of all SIDPI feeding and manure management inventions 
on GHG mitigation and input efficiency, but only for ultimate outcomes. Evidence of other 
interventions evaluated in SIDPI project can be found in deliverables of the project (De Vries 
and Wouters, 2017; De Vries et al., 2017; De Vries et al., 2019; De Vries et al., 2020; Zahra et 
al., 2020; Apdini et al., 2021; Oosting et al., 2021; Zahra, 2021). 
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Intended audience 
Results of this outcome evaluation can support the client CCAFS in understanding the results 
of the project and enable them to communicate this internally and externally. In addition, 
the evaluation is used to inform SIDPI project partners and stakeholders about final project 
outcomes, including insights in causal linkages between project activities and outcomes. 
Finally, lessons from this evaluation can be valuable to future comparable projects oriented 
at sustainable intensification of dairy production systems in Indonesia or Southeast Asia.  
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2. Methodology 
Outcome evaluation 
The ‘Outcome Harvesting framework’ by Wilson-Grau and Britt (2012) was used as guiding 
framework for the outcome evaluation of SIDPI project in December 2020 – October 2021. 
Aim was to identify evidence of change brought about by the SIDPI project, by identifying, 
describing, verifying, and analyzing changes in social actors in the external environment of 
the SIDPI project. The outcome evaluation consisted of 3 steps: designing the outcome 
harvest, drafting the preliminary outcome description, and engaging with the change gents 
to make the final outcome description. The SIDPI field officer (mainly involved in field 
activities and contact with local stakeholders) and the project leader (mainly involved in 
scientific reporting and exposure, and in contact with national and international actors) were 
considered ‘change agents’ as these were the persons closest to the actions, knowing best 
what was accomplished and well informed about project activities and outcomes. 
Designing the Outcome Harvest 
The evaluator, SIDPI field officer and Project Leader agreed on the information to be 
collected, including guiding questions, and identified social actors from whom a change in 
knowledge, attitude, capacity, policy, or practice was expected.  
Identified guiding questions to seek for evidence of the outcome and the contribution of 
SIDPI project were (Wilson-Grau and Britt, 2012): 
 Who has been influenced by SIDPI project to change what? What is the observable, 
verifiable change that can be seen in the individual, group, community, organization, or 
institution? What is done differently? 
 How did the SIDPI project contribute to this change? Concretely, what did the project or 
project partners do that influenced the change?  
To be a SIDPI outcome, changes had to directly or indirectly influenced by SIDPI project or 
partners, where ‘influence’ can range from inspiring and encouraging, facilitating and 
supporting, to persuading or pressuring the societal actor(s) to change (Wilson-Grau and 
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Britt, 2012). The standard was that these changes be sufficiently concrete and specific so 
that they were verifiable. 
Social actors in the external environment of SIDPI project that were expected to have 
changed were interviewed (see list in Table 1, a list of names is included Appendix 2). 
Table 1. Social actors and interviewees in the outcome evaluation. 





KPSBU is one of the largest dairy 
cooperatives in Indonesia, with 4,500 
members, and partner in SIDPI project. 




The (about) 100 KPSBU group leaders are an 
important source of information to the 4,500 
member farms of KPSBU, as most members 
are organized in farmer groups.  






West Java is home to 14 dairy cooperatives 
with a total dairy cattle population of 
120,179 heads (Livestock statistic, 2019), and 
an average herd size of 3-5 cows per dairy 
farm (USDA, 2019). 
Board members of 5 dairy 
cooperatives: KSU Tandangsari, KPSP 
Saluyu – Kuningan, Karya Nugraha 
Kuningan, Koperasi Peternak Garut 




Indonesia is home to a total dairy cattle 
population of 579,000 heads (Livestock and 
Animal Health Statistic, 2021) 
Chair of the Union of Dairy 
Cooperatives in Indonesia (GKSI) 
Dairy 
processors 
Frisian Flag Indonesia (FFI) was partner in the 
SIDPI project 







Lembang Sub-District has a large 
horticultural sector of which only 13% is 
using cattle manure, but the majority has a 
positive intention towards using cattle 
manure (Pronk et al., 2020). 
Lembang Horticultural Extension 
Officer (n=1) 





PT Persada Pupuk Indonesia is one of the 
distributors of organic fertilizer in Indonesia 
PT. Persada Pupuk Indonesia 
Feed suppliers Feed company Trouw Nutrition Indonesia 
(TNI) produces mineral/vitamin premixes for 
livestock sectors and is involved in programs 
related to animal feeding, especially 
socializing the use of minerals and vitamins. 
TNI was partner in the SIDPI project.  




 West Bandung Fisheries and Animal 










The Dansatgas Citarum (section 22) is a task 
force under the West Java governor with the 
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role to maintain the section of the Citarum 
river near Bandung inc. kec Lembang.  
Knowledge 
institutes 
 IPB University, Universitas 
Padjadjaran, Balitsa Lembang 
(IVEGRI), Institut Pertanian Bogor, 
and PhD candidates of Wageningen 
UR 
NGO’s  Yayasan Walungan Bhakti Nagari, 
Agriterra 
Drafting the Outcome Description 
In the next step existing project documentation (list in Appendix 1) was reviewed and social 
actors (Appendix 2) were interviewed in order to identify outcomes and causal linkages with 
SIDPI project activities. Interview results about changes that occurred in social actors and the 
potential contribution of SIDPI project to these changes were documented in a preliminary 
outcome description.  
Final Outcome Description 
The SIDPI Project Leader and field officer reviewed the preliminary outcome description and 
provided additional information and support in the interpretation of outcomes and linkages 
to project activities, in order to make the final outcome description.  
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3. Brief description of activities in SIDPI project 
 Between 2016 and 2020 a large number of activities implemented by the SIDPI project, 
which are listed in Appendix 1. Activities included, in summary:  
 Development of innovations for feeding and manure management, e.g., a 
high-quality compound concentrate feed, a composting unit for the KPSBU 
demo farm, a composting box of 1 m3 designed for farms with little space 
in the barn, and a revolving credit fund for manure management.  
 Piloting of improved practices in 18 practical dairy farms and the KPSBU 
demo farm in 2018-2019 in Lembang, including:  
 Manure management interventions: shifting from discharging to FYM, 
composting, or vermicomposting; application on forage or sales to 
horticulture (see visual impression in Image 4) 
 Feeding interventions: improved feed and water trough (to improve water supply 
and good feeding practice), mineral supplementation, high-
quality compound concentrate feed, balanced rations, new 
forage species, fodder conservation: grass and maize silage (see 
visual impression in Image 5) 
 Monitoring and evaluation, incl. a baseline survey of 300 dairy 
farms in Lembang, and technical and environmental performance 
of the 18 pilot farms and 32 other dairy farms in the PhD study.  
 Field research trials, including trials about: feeding the higher 
quality compound concentrate feed, feeding a vitamin/mineral 
pre-mix, composting cattle and chicken manure, and a 
fertilization of Elephant grass with cattle manures (PhD research).  
 Capacity building activities about improved feeding and manure 
management practices, including trainings (about 15 in total, see 
visual impressions in Picture 3a-b), stakeholder workshops and 
seminars (6), workshops for (dairy and vegetable) farmers and 
extension workers (4), and farmer focus group discussions (FGD’s) 
Image 1. Manure storages 
designed in SIDPI project.  
Image 2. Fertilization trial 
Elephant grass.  
Image 3a. Training mineral/vitamin 
feeding by Trouw Nutrition.  
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(for topics of activities and participants, see Appendix 1). In 
addition, 2 PhD students, 3 MSc students, 5 BCs students, and 1 
internship student were trained in this project.  
 Communication and dissemination activities, e.g., news items 
(radio, newspaper, movie), practice guidelines and SIDPI 
feeding advice distributed to all 4,500 farmers of KPSBU 
(leaflets, KPSBU farm calendar, KPSBU yearbook).  
The activities resulted in a large number of outputs which are also 
listed in Appendix 1, including 3 scientific papers (4 more papers in 
prep.), 4 research reports, 1 dissertation thesis (one more thesis in 
prep.), 6 conference presentations, 2 university lectures, training 
materials, practice guidelines (leaflets), feeding advice (KPSBU farm 




Image 4. Visual impression of some manure management practices piloted in SIDPI project: a-c) vermicomposting, d-f) 
composting, g) manure heap (farmyard manure), h-j) manure application (application of slurry via daily spread, and 
application of solid manure on vegetable crops and forage, resp.)  
Image 3b. Training making grass 
and corn silage.  
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Image 5. Visual impression of some feeding interventions piloted in SIDPI project: a) improved feed and 
water trough, b) mineral supplementation, c) high-quality compound concentrate feed, d-f) fodder 
conservation (grass, maize silage), g) new forage species (steams of molato, indigofera plants, and Dwarf 
Napier odot (1 mo old), resp.)  
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4. Outcomes of SIDPI project 
Presented here are the major changes identified among social actors in the external 
environment of SIDPI project, and how SIDPI project has contributed to these changes. 
Outcomes are organized under either improved feeding or manure management, and 
presented as immediate, intermediate, and ultimate (Global Affairs Canada, 2016). 
Immediate outcomes are the changes in the capacity of social actors (including e.g., 
knowledge, skills and abilities, attitudes and opinions, motivation). Intermediate outcomes 
are the changes in their behavior, practice, or performance (e.g., provision of better services 
or ways of working, decision making processes, policies). The ultimate outcomes are the 
changes in the state, conditions, or wellbeing that social actors experience. Given the goals 
of the SIDPI project, the following aspects were considered as ultimate outcomes: changes in 
herd productivity (production and reproduction), farm incomes, environmental impacts, and 
resource use efficiency.  
Outcomes associated with improved manure management 
Immediate, intermediate or ultimate changes were observed in the following social actors: 
dairy farmers and group leaders of the dairy cooperative KPSBU, the dairy cooperative 
KPSBU itself, another dairy cooperative in West Java, members of the Union of Dairy 
Cooperatives in Indonesia (GKSI), horticultural farmers and a vegetable farmer association, 
existing extension programs (incl. Citarum Harum) of West Bandung Fisheries and Animal 
Husbandry Department, an NGO, IPB University, and the 
international scientific research community.  
Immediate outcomes 
Activities of SIDPI project influenced the knowledge and 
attitude about manure management of KPSBU dairy 
farmers, as confirmed by interviews with KPSBU group 
leaders farmers, extension service of West Bandung 
Fisheries and Animal Husbandry Department and the 
Citarum Task Force. The group leaders indicated that, as a 
group leader, they got additional information by 
participating in SIDPI trainings and dissemination activities 
Image 6. Leaflets about improved dairy cow 
feeding, new forage species, and manure 
management (available in English and 
Bahasa Indonesia).  
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(particularly mentioned were the seminar, field visit, FGD’s, leaflets (see Image 6), 
composting training by IPB, and training by organic fertilizer industry). According to group 
leaders, SIDPI pilot farms are serving as learning/information centers related to dairy 
activities, especially for manure management, and dairy farmers visit pilot farms to witness 
the best practice or learn new knowledge about manure management.  
At a higher level, activities by SIDPI project have also created awareness among members of 
the Union of Dairy Cooperatives in Indonesia (GKSI). Mr. Dedi Setiadi, chairman of GKSI, 
stated that: “the dairy business cannot only focus on milk but also on manure as the by-
product of the production, which, if not handled, will become a big problem in the future”. 
According to Mr. Lukman Dwi Aryanto of the Department of 
Food Security and Animal Husbandry of West Java, the SIDPI 
project served as a good example for government departments 
how to carry out a comprehensive program not only focusing 
on production but also on the environment: “SIDPI project 
indirectly reminds us of what kind of programs we should do in 
the future”. In 2019, the Indonesian Minister of Agriculture was 
informed about the SIDPI project and visited a SIDPI pilot farm 
(Image 7).  
Results of SIDPI project were communicated to the local scientific community via various 
lectures and conference presentations, and PhD, MSc and BSc students of IPB and UNPAD 
were trained in this project. Citations of papers and reports show evidence that knowledge is 
also being transferred to the (international) scientific research community. Besides the 
direct deliverables of this project reported in Appendix 1, SIDPI project was also used as case 
study in a scientific paper by Oosting et al. (2021) about the role of dairy cattle in tropical 
circular food systems, and in the Sustainability Framework developed for the Asian 
Development Bank. In November 2021 the PhD candidate in SIDPI Ms. Windi Al Zahra 
defended her thesis entitled ‘Improving manure management at smallholder dairy farms in 
Indonesia’ and obtained the PhD title. After her graduation Ms. Windi will return as lecturer 
at IPB university. Also, based on SIDPI, a new project was formulated and launched, called 
‘Closing Regional Nutrient Cycles for low-emission Agriculture’, about the potential of using 
of cattle manure in Indonesian horticulture.  
Image 7. Minister of Agriculture visiting a SIDPI 
pilot farm (February 2019).  
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Intermediate outcomes 
In collaboration with SIDPI project, the dairy cooperative KPSBU 
established a revolving credit fund in 2019 of €20,000 for farmers to 
construct manure storages (Appendix 3). The credit fund is available to 
the 4,500 members of KPSBU in Lembang, being one of the largest dairy 
cooperatives in Indonesia. It was confirmed by KPSBU Board (Mr. 
Suryana) that this new KPSBU policy was made with consideration of 
SIDPI program achievements related to waste management and 
environmental improvement.  
Furthermore, based on activities in the SIDPI project, in 2018 a MoU was 
signed by the dairy cooperative KPSBU and the vegetable farmer association ‘Lembang Agri’ 
with the aim to increase the utilization of cattle manure in horticulture (Appendix 4). 
Lembang Agri (founded in 2008) have 589 farmers with a total area of agricultural land of 
240 hectares, with vegetables as the dominant commodity produced for domestic as well as 
export market. Starting with the MoU in 2018, they continue to use vermicompost produced 
by KPSBU dairy farmers, with the current amount of vermicompost used being about 3000 
kg in 7 months. 
Communication and dissemination activities by SIDPI project has been a direct motivation 
for other initiatives, such as a dairy cooperative in West Java launching a program on 
manure management (KSU Tandang Sari in Sumedang), and the initiation of collaboration 
between 9 dairy farmers and 6 horticultural farmers called the "Synergized Farmers", with 
dairy farmers producing and selling compost, vermicompost or heap compost to vegetable 
farmers in the group, while having agreed about a minimum quality, availability, and price of 
manure products (started in 2019 and still continuing). According to Ms. Emilia (extension 
working at West Bandung Fisheries and Animal Husbandry Department), SIDPI program 
strengthened existing work programs and helped to achieve program goals, such as those of 
the official work program Citarum Harum to educate farmers along the Citarum River. In 
addition, Ms. Wenty Octisah from the NGO Agriterra informed that outputs of SIDPI project 
were useful to their organization, and SIDPI project encouraged the initiation of a 
collaboration between Agriterra and Brawijaya University in Malang to implement a similar 
program on large-scale waste treatment on a larger scale between April 2020 and 
Image 8. PhD thesis Ms. 
Windi Al Zahra  
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September 2021. Results of SIDPI project and related publications were also included in IPB 
courses about Waste Management and Environmental Management (80–90 students). 
Ultimate outcomes 
The KPSBU credit fund for construction of manure storages has directly caused dairy farmers 
to invest in manure storages. Until December 2020, 74 farmers requested credit with a total 
loan fund of Rp. 578,814,125. Although still low, the number of interested farmers is steadily 
growing according to KPSBU (Mr. Suryana). Most farmers using credit build a 
vermicomposting unit, and fewer build a storage for composting manure. Farmer group 
leaders also confirmed that the credit fund has stimulated farmers to start processing 
manure: “In some areas manure processing is popular, especially because there are interest-
free loans from the dairy cooperative for processing so they [farmers] start processing”. 
Besides the credit fund, other activities of the SIDPI project have stimulated KPSBU farmers 
according to KPSBU group leaders, particularly the SIDPI pilot farms: “Some members started 
processing manure because they saw the pilot farm had started to do so. Although some 
farmers had already planned to process manure, they did not know how to start.” However, 
group leaders also indicated other farmers did not changed anything: “although they are 
starting to know the processing steps, they don’t start processing because there is no capital 
or land”. 
The increasing number of KPSBU farmers storing and processing manure can be expected to 
result in less discharged manure and/or less overfertilization (the amount, previous and new 
fate of manure are not registered by KPSBU for the credit fund, but only the number of 
farms and type of manure storage). Both reduced discharging and less overfertilization are 
beneficial to reduce nutrient losses (nitrogen (N) and phosphorus (P)) causing local 
environmental pollution of ecosystems such as eutrophication. In PhD research in this 
project it was estimated that N and P surpluses of Indonesian dairy farms discharging 
manure are 284 and 83 kg per dairy farm/y, resp., and that N surplus is 60% lower in farms 
selling manure than in farms discharging manure (Zahra, 2021). In total for all dairy farms in 
Lembang region, Zahra estimated these farms caused a loss of 1,061 tons of N and 290 tons 
of P into the environment. Hence, avoiding discharging of cattle manure can reduce nutrient 
losses to air and water. Recycling manure as a fertilizer is also one of the four cornerstones 
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of circular food systems, as it contributes to minimizing the input of finite resources (e.g., P) 
and prevents leakage of nutrients from the food system (Oosting et al., 2021).  
Although GHG emissions from discharged manure are thought to be 
relatively low (De Vries et al., 2019; Zahra, 2021), research among 
SIDPI pilot farms showed that improved manure management 
practices could reduce GHG emissions per kg milk by 0 to 20% (De 
Vries et al., 2020). GHG reduction was especially high when 
overfertilization of land for forage production was reduced (13% 
GHG reduction). Other research in the same region showed that GHG 
emissions in the total manure value chain (from excretion at the 
dairy farm to application in the horticultural sector) reduced by 37 to 
67% in Lembang region when chicken manure was replaced (weight-
based) by previously discharged cattle manure in horticulture (De 
Vries et al., 2021). The large reduction was mainly due to the 
reduction in total N applied in horticulture. The horticultural sector 
in Lembang has sufficient room to apply discharged feces from the local dairy sector (De 
Vries et al., 2021). The profitability of improved manure management varies, especially 
depending on the storage and processing method (De Vries et al., 2020):  
 Daily spread is the least costly manure management option for dairy farms, together 
with discharging into the environment (applying N via daily spread was even less costly 
than applying N via urea). Daily spread is already performed by one third of dairy 
farmers in Lembang (De Vries and Wouters, 2017). For other farmers implementation is 
hampered by the distance from cow barns to land due to land fragmentation on Java as 
well as practical and social barriers, such as land of neighbors that needs to be passed. 
Land consolidation, therefore, should be considered as a strategy to enhance daily 
spread (Jiang et al., 2022);  
 Vermicomposting is a profitable business, mainly as a result of the worm sales. 
Vermicomposting may not be possible on many farms, however, because of required 
space and large investment, and a limited worm market. About 5% of dairy farmers in 
Lembang already perform vermicomposting (De Vries and Wouters, 2017), and the 
number is increasing.  
Image 9. Report describing the effects 
of improved feeding and manure 
management practices on dairy farms 
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 Contrary to vermicomposting, the production and sales of compost may not always be 
cost-effective for Indonesian dairy farmers because of high costs of composting 
amendments (often chicken manure is used) and labor costs.  
 Costs and benefits of farmyard manure were not investigated. About 12% of dairy 
farmers in Lembang store manure as FYM (De Vries and Wouters, 2017). 
Outcomes associated with improved feeding  
Immediate, intermediate or ultimate changes were observed in the following social actors: 
dairy farmers and group leaders of the dairy cooperative KPSBU, the dairy cooperative 
KPSBU itself, the feed company TNI, and the international scientific research community.  
Immediate outcomes 
Activities of the SIDPI project have influenced farmers’ knowledge and attitude about 
feeding and fodder production and conservation, as confirmed by KPSBU group leaders 
farmers. Group leaders themselves gained new knowledge by participating in SIDPI activities 
such as trainings on corn and grass silage making, forage cultivation, feed ration formulation, 
balanced ration feeding, and feeding minerals and vitamins. For instance, group farmers 
indicated that they knew about new types of forage through the SIDPI program and some of 
them tried to grow it as well.  
Similar to outcomes of improved manure management, SIDPI results reached the local 
scientific community via lectures, presentations, and students of IPB and UNPAD, and 
citations of papers and reports show that knowledge is also transferred to the international 
scientific research community, and SIDPI results were used in case studies in other work 
(Oosting et al., 2021; Sustainability framework of Asian Development Bank). Ms. Titis Apdini, 
PhD student in this project, will soon defend her thesis about improved feeding at 
smallholder dairy farms in Indonesia, to obtain her PhD title.  
Intermediate outcomes 
Based on results of SIDPI project, the dairy cooperative KPSBU started to produce a high-
quality compound concentrate feed in 2019, available to all 4,500 member farmers of 
KPSBU. The improved concentrate feed composed of raw materials with a stable nutrient 
content, a crude protein content of about 20% and include a mineral-vitamin premix 
supplied by TNI. KPSBU Board members confirmed that their decision to start producing the 
Outcomes of the CCAFS SIDPI Project 17 
improved type of concentrate feed was made based on achievements and research in the 
SIDPI project about effects on milk yield and cost-effectiveness. According to the board 
members, positive effects on cows' health, productivity, and reproduction are among the 
driving factors for increasing the use of this feed. For TNI, Mr. Sutiarto stated that the results 
of SIDPI research became part of the company's portfolio as tangible evidence of the 
effectiveness of the products produced by TNI and were distributed to the company’s 
marketing team.  
Ultimate outcomes 
In 2020 the improved concentrate feed was bought by 25.3% of KPSBU member farms, 
amounting to 1,768 tons of concentrate feed (6.7% of the total production of concentrate 
feed produced by KPSBU in 2020). The high number of farmers using the concentrate feed 
was also confirmed by farmer group leaders, who stated that many farmers had started 
using it and indicated that the feed gave good results on milk productivity.  
Research in the SIDPI project showed that feeding the high-quality compound concentrate 
feed to 31 cows in mid lactation increased average milk yield increased by 0.7 kg per cow/d 
(15.6 vs 16.3 kg milk/cow/d), compared to feeding the conventional type of concentrate (De 
Vries et al., 2020). The effect was expected to be underestimated because cows in early 
lactation were not included in the analysis, and because long 
term effects on total lactation, health and reproduction were not 
included. As GHG emissions per kg milk are strongly related to the 
milk yield level of cows (Opio et al., 2013), feeding the high-
quality concentrate feed could potentially reduce GHG emissions. 
This is a well-known mitigation strategy, which has been 
estimated to potentially reduce up to 40% of total enteric 
methane, depending on initial production levels and amount of 
feed intake (Gerber et al., 2013; Knapp et al., 2014). In line with 
these studies, SIDPI research showed that milk yield level 
explained 57% of the variance in GHG emission intensity among 
300 dairy farms in Lembang, that farms with higher milk yields fed 
more compound feed, and that feeding more compound feed 
also explained part of the residual variation in GHG emission intensity (De Vries et al., 2019). 
Image 10. Scientific paper explaining 
differences in GHG emissions among dairy 
farms in Lembang  
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Despite effect of the high-quality compound feed on milk yield in pilot farms, however, LCA 
analysis showed that this intervention resulted in net increased GHG emission intensities 
due to higher emissions from production of the main compound feed ingredient (corn gluten 
feed) and from manure application, which were not compensated by the milk yield increase. 
To lower GHG emissions, alternative concentrate ingredients should be used with a lower 
CFP and a similar feeding value, higher N excretion should be avoided by feeding cows 
according to requirements (balanced rations), and manure should be managed properly.  
The mineral-vitamin premix in the compound feed was also expected to show long term 
effects on total lactation, health and reproductive performance. In SIDPI project mineral 
supplementation was shown to have a positive effect on the hair coat condition of cows on 
the 18 pilot farms (the number of cows with a ‘good’ haircoat score increased from 0 to 76%; 
De Vries et al., 2020). A rough, faded coat indicates mineral deficiency, undernutrition, or 
poor health.  
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5. Conclusions 
The SIDPI project was carried out between 2016 and 2020 in Lembang Sub-District in West 
Java, with the aim to contribute to increased herd productivity and farmer incomes of 
Indonesian small-holder dairy farmers, while at the same reducing environmental impacts 
and improving resource use efficiency.  
This outcome evaluation showed that: 
 SIDPI project has contributed to changes in various social actors in its external 
environment, particularly in the primary sector (dairy farmers and dairy cooperative) 
and the scientific community (local universities and international scientific community), 
and to a certain extend in industry (feed company) and for an NGO, but to a much lesser 
extend for policy. 
 SIDPI project contributed to changes at different levels: immediate changes were 
observed in knowledge and attitude (mainly of farmers), intermediate changes were 
observed in policy or practice (mainly of the dairy cooperative), and ultimate changes 
were observed in dairy farms related to project goals (herd productivity, farm incomes, 
environmental impacts, resource use efficiency). 
 For ultimate outcomes particularly effective were the higher quality compound feed and 
the installation of a revolving credit fund for manure management improvement. The 
dairy cooperative KPSBU played a key role in this.  
 Despite a high adoption rate (25%) and significant effects on milk yield, a drawback of 
the high-quality compound feed is its negative effects on GHG emissions. In future 
projects, the carbon footprint of feed ingredients should be considered (incl. LULUCF) 
and introduction should be accompanied by extension to ensure that cows are fed 
according to individual requirements (balanced rations) and manure is managed 
properly to avoid high feed costs and environmental pollution. 
 The upscaling of manure management through a revolving credit fund is slow but steady 
and has a high potential for simultaneous reduction of GHG emissions and nutrient 
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losses to air, water and soil. The practical feasibility of and cost-effectiveness of manure 
management solutions, however, remains a key issue.  
 More outcomes are expected to be present, but these could not be detected in this 
study due to a lack of monitoring, especially at regional scale. For example, a baseline 
was implemented, but there was no endline survey. In general, in the region, the lack of 
data at farm and cooperative or even task force level makes validation difficult. Although 
many parties stated that there were changes in their group or organization, these 
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 Kick-off meeting SIDPI project, incl. installation of Advisory Board SIDPI project (members: 
IPB, CCAFS, ICARD, Trouw Nutrition Indonesia, Frisian Flag Indonesia, Friesland Campina 
DDP, Dutch Embassy, West Java Province) 
 Baseline Survey Dairy Farms KPSBU Lembang, West-Java 
 Stakeholder workshop manure management March 2016 Bandung, West-Java 
 Farmer Focus Group Discussion Oct 2016, Lembang 
Deliverables: 
D1870 - Dataset containing baseline characteristics, practices and performance of feed, 
manure, animal health of dairy farms 
D1871 - Conference poster. K. Andeweg, M. de Vries, W. Al-Zahra, T. Vellinga. Reducing 
environmental impact and nuisance at landless dairy farming systems in Indonesia: example of 
improving manure management. Abstract in: Abstract Book IDF World Dairy Summit 2016. 
D1873 - Stakeholder workshop manure management 
D1874 - Farmer Focus Group Discussion 
D1982 - News items Kick-off meeting Sustainable Intensification of Dairy Production Indonesia 
project 
2017 Activities: 
 Demo composting facility build on KPSBU model farm Cikahuripan 
 Testing BMP’s KPSBU model farm Cikahuripan: fertilization trial, ration balancing, 
improved maize silaging  
 6 pilot farms established: installation feed/water trough, Balanced rations, Silage making, 
Solid manure storage, Composting farmer group level, Liquid manure flow system (M&E) 
 Individual farm advice pilot farms 
 4 Trainings: balanced rations staff KPSBU model farm (spring 2017), Maize silage training 
for dairy coop extension workers and pilot farmers (Sept 2017), Grass silage training for 
dairy coop extension workers and pilot farmers (Nov 2017), Composting training for dairy 
coop extension workers and pilot farmers 
 Farmer focus group discussion on implementation of BMPs. 
 Stakeholder workshop on BMPs 
 MSc projects: 3 completed, 2 new projects started  
 Start of 2 PhD projects, subjects (8 scientific papers expected after 2020):  
 Ms. Titis Apdini: 'Improving feeding and nutrition of dairy production systems in Lembang, 
West-Java’ (CCAFS/SIDPI funded) 
 Ms. Windi Al Zahra: ‘Improving manure management of dairy production systems in 
Lembang, West-Java’' (CCAFS/SIDPI funded, with bilateral budget from Indonesia 
Endowment Fund for Education scholarship fund/Lembaga Pengelola Dana 
Pendidikan/LPDP scholarship fund) 
Deliverables: 
D1969 – Report: Characteristics of small-scale dairy farms in Lembang, West-Java. De Vries M. 
and A.P. Wouters. Characteristics of small-scale dairy farms in Lembang, West-Java. 
Wageningen Livestock Research, Report 1076. DOI: https://doi.org/10.18174/430110  
D1970 - MSc thesis: Carbon footprint of milk produced by smallholder dairy farms in Lembang, 
Indonesia. Jinadu, L.A., 2017. Carbon footprint of milk produced by smallholder dairy farms in 
Lembang, Indonesia. MSc thesis Animal Production Systems group. Wageningen UR, The 
Netherlands 
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D1971 - Farmer focus group discussion on implementation of BMPs.  
D1875 - Leaflet maize silaging (training low-emission feeding) 
D1972 - MSc thesis: Manure management at smallholder dairy farms in Lembang, Indonesia 
D1974 - CCAFS Working Paper: Environmental impacts of dairy farming in Lembang, West 
Java. De Vries M, Wouters AP, Vellinga TV. 2017. Environmental impacts of dairy farming in 
Lembang, West Java; Estimation of greenhouse gas emissions and effects of mitigation 
strategies. CCAFS Working Paper no. 221. Wageningen, the Netherlands: CGIAR Research 
Program on Climate Change, Agriculture and Food Security (CCAFS). Handle: 
http://hdl.handle.net/10568/90535  
D8150 - Poster CCAFS SEA annual meeting 2017. De Vries, M., A.P. Wouters, T.V. Vellinga. 
Mitigation of greenhouse gas emissions in smallholder dairy farms in Indonesia. Poster 
presented at the CCAFS SEA & SA CSA Workshop, 21-22 November, Vietnam. 
D8151 - MSc thesis: Estimation of nitrogen and phosphorus balances at smallholder dairy 
farms in Lembang, Indonesia. Gautier, L.C.M., 2017. Estimation of nitrogen and phosphorus 
balances at smallholder dairy farms in Lembang, Indonesia. MSc thesis Animal Production 
Systems group. Wageningen UR, The Netherlands. 
D1976 - Minutes of stakeholder workshop on BMPs 
D8152 – Animation (movie) about improved practices for feeding and manure management by 
Indonesian dairy farmers. https://youtu.be/Dl0tPrYF-BA  
D1977 - Radio broadcast on Results of baseline survey SIDPI project 
D1979 - Oral presentation scientific conference. Ndambi and De Vries, 2017. Financial 
Incentives for Manure Management Solutions in a Peri-Urban Context. Proceedings Tropentag 
2017: Future Agriculture: Social-ecological transitions and bio-cultural shifts, Tielkes, E. (ed.) 1. 
Aufl. - Göttingen: Cuvillier, 2017. 
D1980 - Blog: Opportunities for reducing greenhouse gas emissions in small peri-urban dairy 
farms in Java, Indonesia. Vries, M., 2017. Opportunities for reducing greenhouse gas emissions 
in small peri-urban dairy farms in Java, Indonesia. Blog. 
https://ccafs.cgiar.org/blog/opportunities-reducing-greenhouse-gas-emissions-small-peri-
urban-dairy-farms-java-indonesia. CGIAR research program on Climate Change, Agriculture 
and Food Security. 
2018 Activities: 
 18 pilot farms established in each of the 16 areas of Lembang of dairy coop KPSBU, and 
implemented improved feeding practices, feed ration composition, and manure 
management (manure storage and handling, fertilization of farmland) 
 7 trainings led by SIDPI, IPB university and private sector partner (Trouw Nutrition) for 
dairy coop extension workers and dairy farmers (16-27 participants per training) on 
improved feeding and manure management: March 6, 2018: Composting (in classroom). 
March 7, 2018: Composting (practical). May,2-3 2018: Fodder production. July 18, 2018: 
Silage making (practical). Sept 14, 2018: Harvest of Silage (in the field). July 19, 2018: 
Feeding. Nov 22, 2018: Mineral feeding. Oct 11, 2018: Feeding rations Introduction.  
 Seminar with dairy coop, Government West-Java, IPB, FFI, TNI and WUR.  
 Workshop with farmer group leaders Lembang, extension workers, pilot farmers,  
 Workshop with dairy farmers and members of vegetable farmer organization (Lembang 
Agri) 
 MoU signed between dairy coop KPSBU and vegetable farmer association Lembang Agri 
on increased utilization of cattle manure in horticulture (see Appendix 4) 
 Innovation (CCAFS #293): Manure storage container for small-scale dairy farms. 
Description of the innovation: Container of 1 m3 for manure storage on small-scale dairy 
farms that have little space in or next to the barn for storing manure. Multiple containers 
can be used for composting of manure.  
 PhD research ongoing (incl fertilization trial, assessing economic and ecological 
performance of 32 dairy farms, FGD’s on adoption of improved practices). 
Deliverables: 
D2226 - Newspaper article about agricultural development on fodder production (Odot and 
Mulato) 
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D2211 - Trainings materials manure management and feeding in dairy farming (8 subjects) 
D2212 - Stakeholder seminar on results SIDPI project & MoU signed dairy-horticulture 






D11629 - University Lecture Sustainable Livestock Production. Lecture at IPB Bogor Subject: 
Sustainable Livestock Production. Presenter: Dr. Corina van Middelaar (WUR) 
D2208 - Mid-term report (ppt) on effects of BMPs on herd performance, production costs 
and GHG emissions in SIDPI pilot farms.  
2019 Activities: 
 Monitoring and evaluation of effects of improved practices on technical, environmental, 
and economic performance of 18 pilot farms. 
 Development and testing on 18 pilot farms (3 mo.) of high-quality compound concentrate 
feed for dairy cattle and a mineral/vitamin pre-mix (Maxcare mineral/vitamin pre-mix 
produced by Trouw Nutrition Indonesia). 
 KPSBU started to produce the improved quality concentrate developed in SIDPI project, 
with mineral/vitamin pre-mix Maxcare supplied by Trouw Nutrition Indonesia  
 KPSBU established Revolving credit fund for farmers of Northern Bandung Dairy Farmer 
Cooperative (KPSBU) to make investments for improved manure management (see 
Appendix 3) 
 Several trainings on improved feeding and composting for pilot farmers and extension 
workers of dairy coop KPSBU Lembang.  
 Seminar with all 16 dairy cooperatives of West Java, Provincial Government West Java, 
GKSI (umbrella organization dairy cooperatives Java), military, and knowledge institutes 
(IPB, IVEGRI, UNPAD) about results of the SIDPI project (Oct 2019), hosted by provincial 
government West Java and KPSBU.  
 Lecture ‘Environmental impacts of dairy production’ by Dr. Marion de Vries in ‘Studium 
Generale’ at Animal Science department of IPB University Bogor, attended by about 50 
lecturers and students (Oct 2019)  
 Workshop for 100 farmer group leaders of KPSBU Lembang to explain practice 
guidelines/leaflets for improved feeding and manure management 
 Distribution of the guidelines/leaflets to all 4,500 member farmers of KPSBU (through 
group leaders) and extension staff of 16 other dairy coops in West Java (Dec 2019)  
 Annual calendar KPSBU with feed advice reaching 4500 farmers, with concentrate feeding 
advice developed by SIDPI project.  
 Visit of Vietnamese delegation to KPSBU and SIDPI project (February 2019) 
 Minister of Agriculture visiting a SIDPI pilot farm 
 2 PhD and MSc research projects 
 Poster presentation on CSA conference Bali (Oct 2019)  
 New CCAFS research project launched in Lembang ‘Closing Regional Nutrient Cycles’ 
Deliverables: 
D2216 - Abstract & poster conference Climate Smart Agriculture (CCAFS), Bali, Indonesia, Oct 
2019. De Vries, M. E. Sadana, D. Suharyono, A.P. Wouters. 2019. Effect of introducing 
balanced rations on greenhouse gas. In: Proceedings of the 5th Global Science Conference on 
Climate-Smart Agriculture 2019. 8-10 October 2019, Bali, Indonesia. 
D9325 - Practice guidelines (leaflets) on low-emission feeding and manure management. SIDPI 
project 2019. Wageningen University & Research. Available at 
https://www.wur.nl/nl/project/Sustainable-Intensification-of-Dairy-Production-Indonesia.htm  
D14101 - Scientific publication: De Vries M, Zahra WA, Wouters AP, van Middelaar CE, Oosting 
SJ, Tiesnamurti B and Vellinga TV (2019). Entry Points for Reduction of Greenhouse Gas 
Emissions in Small-Scale Dairy Farms: Looking Beyond Milk Yield Increase. Front. Sustain. Food 
Syst. 3:49. https://www.frontiersin.org/articles/10.3389/fsufs.2019.00049/full  
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D9952 - Calendar / radio broadcast. Annual calendar of KPSBU Lembang with feeding advice 
developed in this project, disseminated to 4,500 farmers. Radio broadcast about results of this 
project, Radio Rama Bandung, hosted by Frisian Flag Indonesia.  
2020 Activities: 
 Lecture in IPB Summer Course (2020) by Dr. Marion de Vries 
 Closure of the SIDPI project (see closure meeting in 2021) 
Deliverables: 
D27646 - Scientific publication: Zahra W, Middelaar C, de Boer I, Oosting S. Predicting nutrient 
excretion from dairy cows on smallholder farms in Indonesia using readily available farm data. 
Anim Biosci 2020;33(12):2039-2049. 
https://www.animbiosci.org/journal/view.php?doi=10.5713/ajas.20.0089  
D9326 - Report on technical and environmental effects and adoption of feeding and manure 
management interventions in Indonesian dairy farms. De Vries, M., A.P. Wouters, D. 
Suharyono, S.E. Berasa, 2020. Effects of feeding and manure management interventions on 
technical and environmental performance of Indonesian dairy farms; results of a pilot study in 
Lembang Sub-District, West Java. Wageningen Livestock Research, the Netherlands. 
https://edepot.wur.nl/515314  
D27647 – Report: Sefeedpari, P., M. de Vries, F. de Buisonjé, Suharyono, D., Wouters, B., Al 
Zahra, W., 2020. Composting dairy cattle feces at Indonesian small-scale dairy farms. Results 
of a composting trial in Lembang Sub-District, West Java. Wageningen Livestock Research, 
Public Report 1262. https://wur.on.worldcat.org/oclc/1201804277  
2021 Activities: 
 Graduation of Ms. Windi Al Zahra at Wageningen University (PhD title)  
 1 PhD research project ongoing (Ms. Titis Apdini) 
 Oral presentation Indonesian conference ICARE (2021) by Dr. Marion de Vries 
 National closure meeting SIDPI project seminar “Building Blocks for Sustainable 
Development of the Indonesian Dairy Sector” (13 January 2021) 
 Contribution to IDF/FAO/GRA/IFCN webinar "Reduction of GHG from smallholder dairy 
farms in Asian countries", with 135 participants 
 Evaluation of the SIDPI project by local institute (UNPAD) (this report) 
Deliverables: 
D9328 - Scientific publication: Apdini, T., Al Zahra, W., Oosting, S.J. et al. Understanding 
variability in greenhouse gas emission estimates of smallholder dairy farms in Indonesia. Int J 
Life Cycle Assess 26, 1160–1176 (2021). https://link.springer.com/article/10.1007/s11367-
021-01923-z  
D32944 – Dissertation thesis: Zahra, W. A. (2021). Improving manure management at 
smallholder dairy farms in Indonesia: a multi-level analysis. Wageningen, Wageningen 
University. ISBN 9789463959988. https://library.wur.nl/WebQuery/wurpubs/589657  
D32942 – Submitted article: Zahra et al. Nutrient imbalances from smallholder dairy farming 
systems in Indonesia: the relevance of manure management 
D17175 – Outcome evaluation SIDPI project (this report). 
D17173 - Policy recommendations for improving regional nutrient cycles for low-emission 
agriculture (in prep.) 
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8. Appendix 2. List of interviewed social actors 
Name Position / Organization 
Alit Ruhiyat KPSBU Farmer Group Leader 
Dadang A KPSBU Farmer Group Leader 
Dadang S KPSBU Farmer Group Leader 
Aep KPSBU Farmer Group Leader 
Rusman KPSBU Farmer Group Leader 
Deden Aip KPSBU Farmer Group Leader 
Barjat KPSBU Farmer Group Leader 
Jajang Khaerudin KPSBU Farmer Group Leader 
Yana Mulyana KPSBU Farmer Group Leader 
Agus Suryana KPSBU Farmer Group Leader 
Sopandi KPSBU Farmer Group Leader 
Ondih KPSBU Farmer Group Leader 
O Suryana KPSBU Farmer Group Leader 
Solihin KPSBU Farmer Group Leader 
Yayat KPSBU Farmer Group Leader 
Onjang KPSBU Farmer Group Leader 
Wawan KPSBU Farmer Group Leader 
Dadan Supriatna KPSBU Farmer Group Leader 
Aca KPSBU Farmer Group Leader 
Danu  KPSBU Farmer Group Leader 
Agus KPSBU Farmer Group Leader 
Tahyudin KPSBU Farmer Group Leader 
Maryono KPSBU Farmer Group Leader 
Atik Sutardi KPSBU Farmer Group Leader 
Suryana KPSBU Board Member 
Chandra Abdinegara Dansatgas Citarum 
Darwin Balitsa Lembang 
Suharno Yayasan Walungan Bhakti Nagari 
Mamat H KSU Tandangsari 
Antonius Aman KPSP Saluyu - Kuningan 
Amin Sutiarto PT. Trouw Nutrition Indonesia 
Titis Apdini Wageningen University Research 
Edi Sadana Wageningen University Research 
Ni Made Sri Kartini West Java Food Security and Animal Husbandry Department 
Lukman Dwi Aryanto West Java Food Security and Animal Husbandry Department 
Resmiani West Java Environmental Department 
Didin Rustandi West Bandung Fisheries and Animal Husbandry Department 
Riyan Aprianto West Bandung Fisheries and Animal Husbandry Department 
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Name Position / Organization 
Rina Emilia Extention Officer West Bandung Fisheries and Animal Husbandry 
Department 
Dedi Setiadi  KPSBU Board Member, GKSI 
H. Diding Karya Nugraha Kuningan 
Ade Hikmat Buana Koperasi Peternak Garut Selatan 
Windi Azahra Institut Pertanian Bogor 
Elin Herlina Universitas Padjadjaran 
Yuli Astuti Universitas Padjadjaran 
Syuibur Rahman PT. Persada Pupuk Indonesia 
Efi Lutfilah Frisian Flag Indonesia 
Rikrik Muhammad Rizki Frisian Flag Indonesia 
Asep Rahmat Khaerudin KPBS Pangalengan 
Wenty Octisdah Agriterra 
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9. Appendix 3. Agreement on Credit Scheme for 
Improvement of Manure Management on KPSBU 
Dairy Farms 
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10. Appendix 4. MoU between dairy coop KPSBU and 
vegetable farmer association Lembang Agri on 
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The CGIAR Research Program on Climate Change, Agriculture and Food Security
(CCAFS), is a strategic partnership of the CGIAR and Future Earth, led by the Alliance of
Bioversity International and the International Center for Tropical Agriculture (CIAT).
CCAFS brings together some of the world’s best researchers in agricultural science,
development research, climate science and Earth System science, to identify and
address the most important interactions, synergies and tradeoffs between climate
change, agriculture and food security (www.ccafs.cgiar.org).
CGIAR is a global agriculture research partnership for a food secure future. Its science is
carried out by 15 research centers, which are members of the CGIAR Consortium, in
collaboration with hundreds of partner organizations (www.cgiar.org).
The Sustainable Intensification of Dairy Production Indonesia (SIDPI) was
implemented in Lembang Sub-District in West Java, as part of the CCAFS Low-Emissions
Development Flagship with funding support from the government of The Netherlands.
For more information, please contact project leader Marion de Vries (marion.devries@wur.nl).
